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NUMBER OF DRAWINGS: 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT . 

AB A novel norbornene derivative represented by a general formula (lm) 
shown below is provided. By conducting a ring opening 
polymerization of this norbornene derivative, or by performing 
a subsequent hydrogenation following the ring opening polymerization, a 
ring opening polymer or a hydrogenated product thereof with an excellent 
low birefringence can be obtained. ##STR1## 

[wherein, at least one of R.sup.l to R.sup.4 is a group selected from 
the group consisting of groups represented by a general formula (1-1) 
shown below and groups represented by a general formula (1-2) shown 
below] ##STR2## 

[wherein, at least one of R.sup.A, R.sup.B and Z is a group represented 
by the formula --C(O) 0--] . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB An optical film is provided, which displays a positive wavelength 

dependency across the entire wavelength region from 400 to 800 nm, and 
is capable of imparting a specified retardation to transmitted light 
with a single sheet of film. The optical film particularly, includes a 
thermoplastic norbornene-based resin with a specified structure formed 



DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 



of a structural unit (I) which imparts a positive birefringence and a 

structural unit (II) which imparts a negative birefringence, and which 

satisfies particular conditions with respect to 

AN.sub.I(X), AN. sub. II (X) , AN. sub. I (800) 

and AN . sub . I I (800) wherein AN. sub. I (X) and 

AN . sub . I I (X) represent the difference between a refractive 

index Nx(X) in an x axis direction at a wavelength X, and 

a refractive index Ny(s) in a y axis direction, and AN. sub. I (800) 

and AN. sub. II (800) represent the difference in refractive indexes 

at a wavelength of 800 nm, and the x axis represents the stretching 

direction and the y axis represents the in-plane direction perpendicular 

to the x direction. 
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A melt-moldable, thermoplastic norbornene resin composition 
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NUMBER OF CLAIMS 
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characterized by being obtained by compounding (A) a base polymer 
comprising a thermoplastic norbornene resin with (B) an olefin compound 
having a number -average molecular weight of 200 to 10,000 and a 
softening point of 70 to 170° C. ; and a molded article or optical 
film obtained by melt-molding or extrusion-molding the thermoplastic 
norbornene resin composition. 
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AB The invention provides a method for converting a less active or slower 
to initiate system to a higher activity system so that at the end of a 
polymerization the most active species is present in the system. The 
invention generally relates to a process for converting a less active or 
slower to initiate catalyst system to a higher activity catalyst system 
wherein the process comprises contacting a protected N-heterocyclic 
carbene with a metathesis catalyst and an olefin in the presence of 
energy. One of the benefits of the invention is that the amount of 
catalyst required is less than or lowered in the presence of the 
protected N-heterocyclic carbene as compared to the amount of catalyst 
required in the absence of the protected N-heterocyclic carbene. The 
protected N-heterocyclic carbene can be unsaturated or saturated. In 
addition, the invention describes novel ruthenium initiators and methods 
of making the same. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 5 OF 28 
ACCESSION NUMBER: 
"TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



USPATFULL on STN 

2 003 : 174158 USPATFULL 

In mold addition polymerization of norbornene-type 
monomers using group 10 metal complexes 
Bell, Andrew, Lakewood, OH, UNITED STATES 
Rhodes, Larry F., Silver Lake, OH, UNITED STATES 
Goodall, Brian L., Baton Rouge, LA, UNITED STATES 
Fondran, John C. , University Heights, OH, UNITED STATES 
The B.F. Goodrich Company (U.S. corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN . INFO. : 



NUMBER 



KIND 



DATE 



US 2003120006 Al 
US 2001-921051 Al 
Division of Ser. No. US 
1999, GRANTED, Pat. No. 



20030626 
20010802 (9) 

1999-456780, filed on 8 Dec 
US 6350832 



NUMBER 



DATE 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 



19981209 (60) 



Hudak & Shunk Co., L.P.A. 
Akron, OH, 44308-1138 



Suite 808, 



US 1998-111585P 
Utility 
APPLICATION 
Nestor W. Shust, 
7 West Bowery St. 
77 
1 

2 Drawing Page(s) 
6882 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A catalyst system and a process for the bulk addition polymerization or 



NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 



of polycyclic olefins, such as norbornene, methylnorbornene, 
ethylnorbornene, butylnorbornene or hexylnorbornene, 
1,2,3,4,48,5,8, 8a -octahydro- 1 ,4:5,8 -dimethanonapthalene , 
5 , 5 ' - ( 1 , 2 -ethanediyl ) bisbicyclo [2.2.1] hept -2 -ene , and 
1 , 4 , 4a , 4b , 5 , 8 , 8a , 8b-octahydro- 1 ,4:5,8 - dime thanobiphenyl ene are 
disclosed. The catalyst includes an organonickel or organopalladium 
transition metal procatalyst and an activator compound. Polymerization 
can be carried out in a reaction injection molding process to yield 
thermoplastic and thermoset molded polymeric articles possessing high 
glass transition temperatures. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB The invention provides a method for converting a less active or slower 
to initiate system to a higher activity system so that at the end of a 
polymerization the most active species is present in the system. The 
invention generally relates to a process for converting a less active or 
slower to initiate catalyst system to a higher activity catalyst system 
wherein the process comprises contacting a protected N-heterocyclic 
carbene with a metathesis catalyst and an olefin in the presence of 
energy. One of the benefits of the invention is that the amount of 
catalyst required is less than or lowered in the presence of the 
protected N-heterocyclic carbene as compared to the amount of catalyst 
required in the absence of the protected N-heterocyclic carbene. The 
protected N-heterocyclic carbene can be unsaturated or saturated. In 
addition, the invention describes novel ruthenium initiators and methods 
of making the same. 
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A norbornene polymer comprising a repeating unit derived from a 



norbornene monomer having a cyclic hydrocarbon structure (I) derived 
from the norbornene ring which constitutes at least a part of the main 
chain, another cyclic hydrocarbon structure (II), which shares one 
carbon-carbon bond with the cyclic hydrocarbon structure (I) and has 4 
to 6 carbon atoms, and a monocyclic or polycyclic hydrocarbon structure 
(III), which shares one carbon-carbon bond with the cyclic hydrocarbon 
structure (II), in a proportion of 20 to 100 mol % based on the whole 
repeating unit of the polymer, wherein the number average molecular 
weight is within a range of 1,000 to 1,000,000, and a peak area (A) on a 
high magnetic field side and a peak area (B) on a low magnetic field 
side in methylene peaks derived from the methylene groups in the cyclic 
hydrocarbon structure (III) in a .sup.l3C-NMR spectrum as determined in 
heavy chloroform (TMS standard) satisfy a relationship of the 
expression: 

B/ (A+B)<0.3 0 

and a production process thereof. 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A catalytic method is provided for a ring-opening cross -metathesis 
reaction between a cycloolef inic substrate and a second olefinic 
reactant, wherein the catalyst used is a transition metal alkylidene 
complex substituted with an N-heterocyclic carbene ligand. The 
substrates are selected so that the rate of the cross-metathesis 
reaction of the second olefinic reactant, k. sub. CM, is greater than or 
equal to the rate of the ring-opening metathesis reaction, k.sub.RO. In 
this way, the predominant ROCM product is a monomer, dimer, and/or 
oligomer, but not a polymer. The invention additionally provides for 
selective production of an end-differentiated olefinic product, using 
trisubstituted cycloolefins as substrates and/or a subsequent 
cross -metathesis reaction following an initial ROCM step. The 
cycloolef inic substrates include low-strain olefins such as cyclohexene 
as well as higher strain olefins such as cyclooctene. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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A catalyst system and a process for the bulk addition polymerization or 
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of polycyclic olefins, such as norbornene, methylnorbornene, 
ethylnorbornene, butyl norbornene or hexylnorbornene , 
1,2, 3, 4, 4a, 5, 8, 8a-octahydro-l , 4:5, 8-dimethanonapthalene, 
5 , 5 1 - ( 1 , 2 -ethanediyl ) bisbicyclo [2.2.1] hept -2 - ene , and 
1 , 4 , 4a , 4b , 5 , 8 , 8a , 8b-octahydro- 1 ,4:5,8 -dimethanobiphenylene are 
disclosed. The catalyst includes an organonickel or organopalladium 



transition metal procatalyst and an activator compound. Polymerization 
can be carried out in a reaction injection molding process to yield 
thermoplastic and thermoset molded polymeric articles possessing high 
glass transition temperatures. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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Disclosed is a method for the preparation of norbornene and substituted 



norbornene compounds via a Diels -Alder reaction, in which a cyclic diene 
is reacted with an olefinic compound in order to prepare a norbornene 
compound. According to the invention a cyclic diene is gradually added 
to react with an olefinic compound, in order to keep the concentration 
of the cyclic diene in the reaction mixture as low as possible during 
the reaction. It is possible to obtain a very pure product, high yield, 
short reaction time and high concentrations of the exo diastereomer with 
the method of the invention. 
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AB The present invention provides a process for olefin metathesis. The 

process comprises (a) providing a reaction mixture comprising an olefin, 
a metathesis initiator, and r a reaction medium comprising carbon dioxide, 
and (b) reacting the reaction mixture to provide a metathesis modified 
olefin. The olefin metathesis reaction may be an olefin metathesis 
exchange reaction, an olefin metathesis degradation reaction, or a 
metathesis polymerization reaction. The carbon dioxide medium may be 
liquid, supercritical, and gaseous carbon dioxide. 
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A polymerization process produces polymers that are insoluble in a 



Little, Douglas B., Tamte, Roger R. 



reaction mixture that was homogeneous before the polymer began to form. 
A dispersing agent in the polymerizing system (i.e., the reaction 
mixture plus the dispersing agent) allows a kinetically stable 
dispersion of the polymer to be formed in this polymerizing system. The 
polymerization process is performed in a fluid held under 
superatmospheric conditions such that the fluid is a liquid or a 
supercritical fluid; the fluid being carbon dioxide, a hydrof lurocarbon, 
a perf luorocarbon, or a mixture of any of the foregoing. 
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Nagumo, Mark 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

The invention discloses methods of preparing copolymers from 



norbornene-type monomers and cationically polymerizable monomers or 
polymers from catalytically polymerizable monomers by employing Group 
VIII transition metal ion source in a solvent for said monomers at a 
temperature in the range from -100° C. to 120° C. Also 

disclosed are copolymers from norbornene-type monomers and catalytically 
polymerizable monomers. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Molybdenum and tungsten compounds that are useful as catalyst precursors 
in the metathesis of olefins have the general formula: 



M(Y) 



(OR. sup. 2) .sub. x (R. sup. 3) .sub. y (X).sub.z L.sub.s 



wherein M is tungsten or molybdenum; Y is oxygen or NR. sup. 1 ; R.sup.l, 
R.sup.2, and R.sup.3 are the same or different and are selected from 
alkyl, cycloalkyl, cycloalkenyl , polycycloalkyl , polycycloalkenyl , 
haloalkyl, haloaralkyl, substituted or unsubstituted aralkyl and aryl 
groups, and silicon-containing analogs thereof; L is a Lewis base; X is 
halogen; s is 0 or 1; x+y+z=4, and y^l, provided that when x is 2 



or more, two OR. sup. 2 groups can be replaced by a chelating ligand 
(OR. sup. 2) .sub. 2. 

These compounds can be used for the metathesis of olefins in neat 
metathesizable olefin, as well as in solution, and require only the 
input of energy to be converted to active catalysts. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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34 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Molybdenum and tungsten compounds that are useful as catalyst precursors 
in the metathesis of olefins have the general formula: 

M(Y) (OR. sup. 2) .sub.x (R . sup . 3 ) . sub . y (X).sub.z L.sub.s 

wherein M is tungsten or molybdenum; Y is oxygen or NR. sup. 1 ; R.sup.l, 
R.sup.2, and R.sup.3 are the same or different and are selected from 
alkyl, cycloalkyl, cycloalkenyl , polycycloalkyl , polycycloalkenyl , 
haloalkyl, haloaralkyl, substituted or unsubstituted aralkyl and aryl 
groups, and silicon-containing analogs thereof; L is a Lewis base; X is 
halogen; s is 0 or 1; x+y+z=4, and y>l, provided that when x is 2 
or more, two OR. sup. 2 groups can be replaced by a chelating ligand 
(OR. sup. 2) .sub. 2 . 



These compounds can be used for the metathesis of olefins in neat 
metathesizable olefin, as well as in solution, and require only the 
input of energy to be converted to active catalysts. 
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L4 ANSWER 16 OF 28 USPATFULL on STN 
ACCESSION NUMBER: 96:25115 USPATFULL 

TITLE: Thermally activated olefin metathesis catalyst 

precursor 

INVENTOR (S) : Bell, Andrew, West Grove, PA, United States 

Coffy, Tim J., Houston, TX, United States 

PATENT ASSIGNEE (S) : Metton America, Inc., Abingdon, VA, United States (U.S. 

corporation) 



NUMBER KIND DATE 



PATENT INFORMATION: 
APPLICATION INFO . : 
DOCUMENT TYPE: 
FILE SEGMENT: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



US 5502228 

US 1993-175328 

Utility 

Granted 



19960326 
19931229 



(8) 



Nazario-Gonzales , Porf irio 
Fitzpatrick, Cella, Harper & Scinto 
13 
1,4 
1498 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Molybdenum and tungsten compounds that are useful as catalyst precursors 
in the metathesis of olefins have the general formula: 

M(Y) (OR. sup. 2) . sub.x (R. sup. 3) . sub.y (X).sub.z L.sub.s 

wherein M is tungsten or molybdenum; Y is oxygen or NR. sup. 1 ; R.sup.l, 
R.sup.2 f and R.sup.3 are the same or different and are selected from 
alkyl, cycloalkyl, cycloalkenyl , polycycloalkyl , polycycloalkenyl , 
haloalkyl, haloaralkyl, substituted or unsubst ituted aralkyl and aryl 
groups, and silicon-containing analogs thereof; L is a Lewis base; X is 
halogen; s is 0 or 1; x+y+z=4, and y>l, provided that when x is 2 
or more, two OR. sup. 2 groups can be replaced by a chelating ligand 
(OR. sup. 2) .sub. 2. 

These compounds can be used for the metathesis of olefins in neat 
metathesizable olefin, as well as in solution, and require only the 
input of energy to be converted to active catalysts. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Polymerization of N-methyl norbornene dicarboximide yields polymers of 

high Tg, e.g. greater than 200° C. Preferred polymers of exo 
N-methyl norbornene dicarboximide have number average molecular weight 
of at least 8,000. 



Shear, Richard H. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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Polymerization of norbornene dicarboximide yields polymers of high Tg, 
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e.g. greater than 170° C. Preferred polymers of N-phenyl 
norbornene dicarboximide exhibit Tg greater than 210°C. 
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Processes for preparing novel polymers containing carboxyl or 
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19740704 
19740726 
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Ponack 



9 Drawing Page(s) 



carboxylate groups which comprises hydrolyzing starting polymers 
containing acid anhydride groups in the presence of acids or alkalies, 
the starting polymers being prepared by ring-opening polymerization of 
acid anhydride -type norbornene derivatives, and the characteristics and 
utility of these novel polymers are disclosed. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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A novel norbornene derivative represented by a general formula (lm) 
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shown below is provided. By conducting a ring opening 

polymerization of this norbornene derivative, or by performing 

a subsequent hydrogenation following the ring opening polymerization, a 

ring opening polymer or a hydrogenated product thereof with an excellent 

low birefringence can be obtained. ##STR1## 

[wherein, at least one of R.sup.l to R.sup.4 is a group selected from 
the group consisting of groups represented by a general formula (1-1) 
shown below and groups represented by a general formula (1-2) shown 
below] ##STR2## 

[wherein, at least one of R.sup.A, R.sup.B and Z is a group represented 
by the formula --C(0)0--] . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB The invention provides a method for converting a less active or slower 
to initiate system to a higher activity system so that at the end of a 
polymerization the most active species is present in the system. The 
invention generally relates to a process for converting a less active or 
slower to initiate catalyst system to a higher activity catalyst system 
wherein the process comprises contacting a protected N-heterocyclic 
carbene with a metathesis catalyst and an olefin in the presence of 
energy. One of the benefits of the invention is that the amount of 
catalyst required is less than or lowered in the presence of the 
protected N-heterocyclic carbene as compared to the amount of catalyst 
required in the absence of the protected N-heterocyclic carbene. The 
protected N-heterocyclic carbene can be unsaturated or saturated. In 
addition, the invention describes novel ruthenium initiators and methods 
of making the same. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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2 Drawing Figure (s); 2 Drawing Page(s) 
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AB A catalytic method is provided for a ring-opening cross -metathesis 
reaction between a cycloolef inic substrate and a second olefinic 
reactant, wherein the catalyst used is a transition metal alkylidene 
complex substituted with an N-heterocyclic carbene ligand. The 
substrates are selected so that the rate of the cross -metathesis 
reaction of the second olefinic reactant, k. sub. CM, is greater than or 
equal to the rate of the ring-opening metathesis reaction, k.sub.RO. In 
this way, the predominant ROCM product is a monomer, dimer, and/or 
oligomer, but not a polymer. The invention additionally provides for 
selective production of an end-differentiated olefinic product, using 
trisubstituted cycloolefins as substrates and/or a subsequent 
cross-metathesis reaction following an initial ROCM step. The 
cycloolef inic substrates include low-strain olefins such as cyclohexene 
as well as higher strain olefins such as cyclooctene. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 ANSWER 23 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE : 



PUBLISHER: 

DOCUMENT TYPE: 
LANGUAGE : 



28 CAPLUS COPYRIGHT 2005 ACS on STN 
2001:221180 CAPLUS 
135:20055 

The study of ring opening metathesis polymerization 
kinetics for endo and exo 

norbornene derivative monomer with in- situ 
1H-NMR technique 

Fu, Qinghong; Seery, Thomas A. P. 

Institute of Materials Science, University of 

Connecticut, Storrs, CT, USA 

Polymer Preprints (American Chemical Society, Division 
of Polymer Chemistry) (2001), 42(1), 341-342 
CODEN: ACPPAY; ISSN: 0032-3934 

American Chemical Society, Division of Polymer 
Chemistry 

Journal; (computer optical disk) 
English 



AB 
of 

these 



The ring opening metathesis polymerization kinetics, the different reactivity 

exo- and endo-isomers, and the temperature dependence of the reactivity of 

isomers when norbornene derivs . were polymerized under catalysts by in situ 
1H-NMR technique were described. 



REFERENCE COUNT: 
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Synthesis and characterization of new thermally stable polynorbornenes 
functionalized with pendent flexible side-chains are reported. The 
flexible side-chains with terminal hydroxy groups were synthesized via 
SNAr reactions of cyclopentadienyliron-complexed chlorobenzenes with 
aliphatic diols. Condensation of these side-chains with exo, 
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CORPORATE SOURCE 

SOURCE : 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



endo-5-norbornene-2-carboxylic acid led to the formation 

of substituted monomers which were characterized using one- and 

two-dimensional NMR techniques. Ring-opening metathesis polymerization of 

these 

monomers yielded polynorbornenes with pendent side-chains. 
REFERENCE COUNT: 16 THERE ARE 16 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB Ring-containing polymers I [X = CH2, O; AB = CHCH, C:C; U = C02H, C02R3, YP; Y 
= CH20, C(0)0, C(0)OR10; P = CH2:CHC(0), CH2:CMeC(0), CH2 : CHCH2 , 
CH2 : CHC6H4CH2 ; V = H, C02H, CH20H, R3 , OR2 , C(0)OR2; or UV = C(0)TC(0); T 
= 0, NH, NR3; Rl = (substituted) Cl-5 alkylene or oxyalkylene; R2 = 
(substituted) Cl-12 alkyl ; R3 = R2, C6-14 aryl] , prepared by ring-opening 
radical polymerization of unsatd. bicyclo [2 . 2 . 1] compds. at room temperature, 

adhere 

strongly to a variety of substrates, form cements when combined with 
reactive fillers, and are useful as components of coatings, cements, 
adhesives, and composites especially for dental use. Thus, 5-norbornene 
-2,3-endo/exo-dicarboxylic acid underwent addition to 
3,4-dihydro-2H-pyran in the presence of pyridinium tosylate to form 



bis (tetrahydropyran-2-yl) 5-norbornene-2 , 3-endo/ 
exo-dicarboxylate (II) . II underwent metathetic ring- 
opening polymerization with 5-norbornene-2-endo/ 

exo-Me methacrylate (preparation given) in the presence of catalytic 
amts. of the Mo carbene complex III (preparation given), followed by cleavage 
of the tetrahydropyranyl groups with p-toluenesulfonic acid, to form a 
copolymer of I (X = CH2, AB = CHCH, U = V = C02H) and I (X = CH2 , AB = 
CHCH, U = CH2 : CMeC (0) 0CH2 , V = H) . A dental adhesive containing this 
copolymer 18.0, deionized water 32.4, 2-hydroxyethyl methacrylate 44.2, 
maleic acid 3.0, camphorquinone 0.3, hydroquinone mono-Me ether 0.1, NH4F 
1.0, and diphenyliodonium hexaf luorophosphate 1.0 weight% was applied to the 
dentin surface of extracted teeth, photopolymd. , and coated with a com. 
filling composite (Compoglass) which was also photopolymd. The shear 
strength of the resulting composite structure was 15.6 MPa. 
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AB Endo and exo isomer mixts . of N-Me norbornene dicarboximide are polymerized 

using ring-opening catalysts to give polymers with glass temperature 

>210° . 
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Cyclopentene, norbornene, exo- and endo 
-dicyclopentadiene, exo, exo-norbornadiene dimer, and 

indene were homopolymd. in presence of Mo (CO) 5py-EtAlC12-Bu4NCl . In most 
cases, the polymers obtained were of the ring-opened type, but also showed 
ring-retention to varying degrees, depending on the temperature of 
polymerization 

Generally, ring-opening polymerization was favored at lower temps. The 
dicyclopentadiene monomers gave crosslinked materials, showing reaction 
through both double bonds. 
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AB Norbornene and its derivatives such as exo-5, 6-trimethylenenorbornene 

(exo-TMN) and endo-dicyclopentadiene (endo-DCPD) have been polymerized via 
ring cleavage to high-mol . -weight polymers soluble in aromatics by use of 

MoC15, 

WC16, and ReC15 catalysts in CC14. The ring-opening polymers obtained 
with MoC15 have a trans structure almost exclusively; on the other hand, 
the polymers obtained with ReC15 are rich in cis structures and those 
obtained by WC16 are mixts. of the 2. The reactivities of the monomers on 
those catalysts have been found to have the order of decreasing 
reactivity: exo-TMN > norbornene > endo 
-DCPD. In the ring-opening polymerization of 

norbornene by MoC15, CS2 and CC14 are effective solvents. The 
yield increases with a rise in temperature and also upon addition of a 
catalytic 

amount of tertiary amines during the polymerization procedure, while the 
structures 

of the polymers obtained do not change. The co catalyst H20 is not 
necessary. CI atoms are found in the polymers. These results suggest 
that the ring-opening polymerization of norbornene 
over MoC15 occurs by a specific coordinated mechanism. 



